II. EXPERIMENTAL
The experiments were carried out in a ultrahigh vacuum (UHV) chamber equipped with RHEED, low-energy electron diffraction (LEED), Auger electron spectroscopy and SMOKE. The RHEED images were obtained using a charge-coupled diode (CCD) camera. This fcc -bcc structural phase transition is better illustrated in Fig. 3 . Here the RHEED streaks / spots spacing and width are plotted vs. the nominal Fe thickness along the wedges, where the top panel (a) is from the wedge for Fig. 1 and the bottom panel from the wedge for Fig. 2 . It is clear that in both cases, there is a structural phase transition at -5 ML as evident from the drastic changes in the RHEED spacings and widths. These variations indicate the changes in row spacing and ,grain size in real spacing that accompany the structural phase transition, which occurs at -5 ML for all the clean samples. me dz~erences among the different wedges [see, for example, Fig. 3(a) and (b)] is mahdy in the sharpness of the transitions. In Fig. 3(b) , 'he RHEED streak spacing starts to relax gradually even before 5 ML, and the streak widths' broaden, indicating increasingly freer grains. These results point to the appearance of a small amount of bcc phase even before the main transition at -5 ML. The apparent small spacing changes for Fe thickness <5
ML should be a result of averaging over the fcc and the bcc grains. This type of quantitative differences is common among the wedges grown on different substrates or on the same substrate after repeated acid etching. We believe that these differences are the result of different defect densities on the surfaces. Nevertheless, these rpinor details do not affect our main result that a structural phase transition occurs at -5 ML. Such an onset coincides with the fcc -bcc structural phase transition as evident from the RHEED streak spacing. There is no ferromagnetic signal detected observed between 120-300 K in either polar or longitudinal measurements. Therefore, we only observe ferromagnetic ordering in the 3D bcc fdrns >5.5 ML, but not in the 2D fcc films <5 ML.
An in-situ Mossbauer measurement*Gin a companion study indicates that this fcc phase is pararnagnetic at temperatures 270 K and is a low-moment AFM below 40 K.
While all the clean that thicker fcc films are background pressure (> contamination of both the films exhibit the fcc -bcc phase transition at -5 ML, we note sometimes retained on dirty substrates subjected to a higher 5 x 10-9 Torr). In these cases, Auger detects oxygen substrate and the films. The corresponding RHEED patterns of the Fe films, although fee, show additional half-order streaks, as seen in Fig. 5 . These ...< .. 7 . .x., .
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films also exhibit c(2x2) reconstruction in LEED (not shown), which is common for the contaminated fcc (100) transition metal surfaces. The fcc phase probably persists due to surfactant-mediated growth as occurs in Fe/Cu(100). '7'18 Iv. suMMARY
We have systematically studied the epitaxial growth of fcc Fe on C(1OO) utilizing wedged structures. RT-grown, annealed Spacing (Pixels)
.-
